CD9 promotes adeno-associated virus type 2 infection of mammary carcinoma cells with low cell surface expression of heparan sulphate proteoglycans.
Recombinant adeno-associated virus (AAV) is a promising non-pathogenic vector in the emerging field of gene therapy. For AAV serotype 2 (AAV-2) infection, experimental evidence points to an involvement of heparan sulphate proteoglycans (HSPG), but also to the existence of additional receptors. We investigated a potential role of the tetraspanin CD9 in AAV-2 infection of breast cancer cells mainly because it binds to the heparin-binding EGF-like growth factor, suggesting that it may also interact with a heparin-binding virus. Among breast cancer cell lines, expression of HSPG or potential AAV-2 (co)-receptors was not found to correlate with transduction efficiency. In complete accordance with the role of CD9, blocking with anti-CD9 antibodies resulted in drastically decreased AAV-2 transduction efficiencies in cell lines with low expression of HSPG. Furthermore, specific inhibition of CD9 expression with siRNA resulted in fewer transgene-positive cells, whereas overexpression of CD9 in the breast cancer cell line T47D as well as in BT8Ca and BT12Ca rat glioma cells (with low background expression of HSPG and CD9) increased the number of AAV-transduced cells. The minimal epitope recognized by antibody 72F6, which most efficiently blocked AAV-mediated transgene expression, was deduced from the specific binding to peptides immobilized on colour-encoded microspheres consisting of the amino acid sequence PKKDV located in the large extracellular loop of CD9. Our results clearly point to an involvement of CD9 in the attachment, uptake or processing of AAV-2 by target cells expressing low amounts of HSPG, which may help to define cell populations accessible in AAV-based therapeutic applications.